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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a form of a new 
photonic crystal optical waveguide which is good in 
coupling efficiency of an external optical system and 
may be easily manufactured and to provide an 
application method as a device of the photonic crystal 
optical waveguide. 

SOLUTION: The photonic crystal of the photonic crystal 
waveguide as a structure two-dimensionally or three- 
dimensionally modulated in refractive index at the 
magnitude of about the wavelength of light is sandwiched 
by materials (dads) having the refractive index smaller 
than the average refractive index of the photonic crystal, 
by which the photonic crystal waveguide is provided with 
the photonic crystal structure of the slab waveguide 
type consisting of a photonic crystal waveguide segment 
as a core. The thickness in part of the core layer 
segment of the slab waveguide type photonic crystal is 
made slightly thicker than the thickness in other 
segments, by which the photonic crystal waveguide is 
provided with a refractive index guide effect. The light is introduced through the thickness 
segment of the core layer thickness as the waveguide. 




LEGAL STATUS 

[Date of request for examination] 15.02.2001 

[Date of sending the examiner s decision of 10.1 1.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1 9.ipdl.ncipi.goJp/PA1 /result/detail/main/wAAAicaWkkDA41 3281 480P... 2005/1 2/1 3 



<i9)0*BK*i¥/f (jp) (12) 1^ i|# 1^ ^ (A) (umnam'Amm^ 

#^2001-281480 
(P2001-281480A) 
(43)4ilBB ¥riEl3^10^10B(2001.10.10) 



(SOlntCL' 
G0 2B 6/122 
6/12 



F I 

G 0 2 B 6/12 



A 2H047 

D 
N 
Z 



S^^W* m m^^(Dmo OL (ife: 8 M) 





4$I12000-91781( P2000-91781) 


(71)tHSA 000004237 








(22)ffiMQ 


¥J$12^ 3 ^29 B (2000. 3. 29) 








(72)^M« tUBa 


















(74)f^A 100065385 






#a± HIT 






P^— A(^} 20047 KAD4 KA05 KB04 QA02 qA04 






QAOB TA33 TA34 TA43 



(54) immo^m} :7:t hr:-/^i!SS7te»«Kt^rr^ttjBf^S 



(57) [^m] 

mm] mm^^.tcom^nmom^^^'oi^m^m 




1 

i^^Bow-i^mummm^ d i>ivff4 ( ^ ^ k) r 
i T ^ X ^ y^mmmmoyy tv:^y^ is^Bm&^m l . 

mmmtLx^^m<ct^i^mtr^y^ h:^vi?m 
mmc^i^^x. m^^:::irmd»^^mry^h^y!?mFm 

m&mtux^^m<ct^mmt'r^y ^ h^y^m 
[ nmm 3 ] nmm 2 laisco y^b^^^^ i^^^^m 

Sci^iis i o,^mi>^ct^mmtr^y ^ h^y^ 
im^m4] m^mixitt. 2. 3(>cnEm<oyyth::- 

y^m^B^mii&mc^i.^x. m^E::irm^m^j^t^^ y 

y^ h:=-vm^Bytmm^. 

[Mmms ] m^m 1 7bm4(Di.>rm^(^^m<Dy ^ 

v:^y ^ii^^B^w&mc^^^x . wmimm^^mm^ 

/^•> h'^^ y':^(D9i^(fCm^f)^^^mi<Dm>mnEy :t h 

y:t h y ^m^Bytmm&o 

[ m^m 6 ] m^m 5 (tamo y:t h:=^y i^i^^B^m 

M^('C:^\.^x. mn^y ^ h^^y ^^^> F+> y ylmi^iS: 

^w^mm.mi'i^^nt>ii^ct^mm6t^y:th:='y^ 

^ 2 1'Xytm^At 3 :X7tmMmcm^^ S c <b 0 . ®fiT 
t bxoy ^ h - t^MB^^ffli^/c:7 ;t h - ^^Sb^t^ 
HufB::^ ^ h > ^^^B^^omtirm^^miEy ^V:^y^ 



(2) 1$ga2 0 0 1 -2 8 1 48 0 

2 

L't^7.=7':fW{mm:>y ^Y:^y^^¥Bm'&^m\^. 
mmy itV::^y "pm^o-mDK^w^^t^ x^'oh-x 
^^^^wxmic^^t\c^^^nM^m^ 

X%^m^< CiL^^'&it^^yit V:^ynt^^^^ 

[iS3}<^9 ] ig3K]B8(cfB*S(D:7 :t ^^¥b%^ 

mUc^\^^X. Suia?L^iffi/cT1yrf4i or. t?IB:3T<t 
L.rcDmiiB^:t V::^y^^^^m)&'^hWA0yUm.%^ 

"^O^^mt^fV^^^-^h^t^W^t-t^y* Y^y 

^m^B^m^^. 

1 0 ] fS5R«5 3^«7 . 8 ox.^-fnip^azm 

Sfi$-i±^ci^cj:0 cDSrriB^J&KcDTfeiSco— gp^ 

[0 0 0 n 

[0 0 0 2] 

^3tiTW±M^^<r't^nJ66t4^*i^^)rfc^3. ^jlM 

(d:? ^ F ^ y ^m¥B^^mjSu^^m^%m^oim^^ 

CO 00 3] S7«Se5fe<D7=r h^-:'^ieS*©7fe«ig 

^^mow&^nhx. ^±f^iyY^^yy'^Mthy 

0. ^ou'Kmm^^im^mt,hxm\.^^^(r>x^ 
xi.ox^tm'K^imm^ow^tx^xvx. itowi 

^<x^'htK^^^W^h. 
50 [0 0 0 4 ] ^7CD«@^fci>rti. i2CD=ir;iiLr 



3 

(OTS^Ra±^^^ y F)l<^:Pf^rt^'5g|5^3&5SiQ,^CD 

CCD:? ^ h-=--> ^>'^'> F^> >'*^WT'5^ :t hr. 

mm^cuco:>nmmj: < . i o ^cm-nti^^Kmr^u^ 
tLxmmr^. 

[0 00 5] i^fc. m2<ommmt\^x. mmw-i i 

- 2 1 8 6 2 7 ^mm^t. y ^ V:^ :^ ^Me^B^iS^ScD 

^^mm^x^ ^x. mt^mmm^imimmi^:^ =y -fit 
2g»K(D r3 rm ^mmr ^^mtmc ^mxt^-^itmi^ 
nmc:^ ^jmmmmmi)m $ titc^mxm^ ^tix 

^<Dmm:^mtLx. (mo-cvd) 

«Mti^SS (LPE) mfJ:^(fC^r>X. SS±icTSPi5' 
5 -;; Fa. rirH. ±g|5^5 >:; Fil:^^6?^j:€>X^ >^7^^ 
mm^i'^mOfcik. SOR (synchrotron Orbl 

tal Radiation) tK. SI^*a*5J:0'j534^^«CD^ ^<Dl^ 

■rn7:)^^frriE±si5^^ FH^ML/rmrfanriiccjiiR 
m^mmmmmm^im'r^ctmm^tixi^^. 

[0 00 7] 

o;&52fA$ti^^nc. mcmytmmm(Dm 
m^cbxi.^^. $e»ic. ^omm^M^it^fcmiL^rix 

[ 0 0 0 8 ] ^^Cr. *l^?BCD±J5:p|iCD — Dfit. C(0 

J: ^ rrii^5^tmt LX<oy:th:^y ^^^^ytmm^(OX 

mrj:mbi.^y:t h:^y^i^^Bytmm^(Djfm^mm^^ 



(3) ItPaZ 0 0 1 -2 8 1 48 0 

4 

'rv'^^ >f <!: Lx(oi£^mym^mmr6 h<Dx$>^. 

[000 9] 

[li^>l:^^t-5;^ci6cD^S] :$fgBSCcj:^:7:t h^y 

(Dmmm^mmy ^ h^^y ^^i^B(DW-^mrj:mifrm^ ^ 

10 h ^M^b^^^ :3 T <b ^ >^ 5 >^zSJgKMCD^ ^ F 

:^y^m^um^^mb. wm:^^ymm^my^ h^y 
y^v:^y ^m^mm^m&^c^^^x. nrsp^^js-r ^ 

<D-mc^(Dm^mfi^^'y y Fgp^cfcO ^>A^C^W*4^ 
teOffC:r^c:<btcJ:J5S«fS:^-f F^:^^mc-li. CCD 

20 %\\(om^^^^i-^mcm^^mm?it Lxyc^m< c i 
^nmt^^y:rh:^yi^^^ytmmm. m^t^tc 

Ui^:^ F^t^^CPMMAI^Ui^X h^l^JS i O, ^ffiC^ 

-sc t^mmt-r^y:t h:^y n^^n^mmmx^^. 

[0 0 10] tfc. :$imM(^c^^y:t F^'^^MSt^^ 
mm. ±M<Dy ^ h:=~y ^^:^^B^mm^(^C:i6l^X. n 

rm^m^^ts^^'y y F;i<Dp^^■^e>5&^-:^7&^^«-c^b 

S/c. ±fa<D:7:t F^-:^^*£S7fezS»3StC:|ot^T. 

;/^>'0 F^> >:7*(DWc:W0;&>o^t^(tt<D^c^:7 

:t F K ycoSiB^mi.^^ c i ^itm i 

-r^y^ F^^v^$SB^7fe^iSS§. ^i^ti^fc. ±i2&ciB 
is©:? :t b^^y ^*ge^B7fe^iKKcc:tei^r . F ^ ^ 

*jJ:C>'»t$(li«ai)<^^tf:bi±^C<b^!^®<b-r^r7:t F 
[0 0 1 1 ] ^/c. -4^mM('Cj:^y ^ h ^ ^ige^Tfe^ 

^ h^y ^^^(fC^i^^x. mn^y :t h:^y ^i^^^^co 
/iM^i^mm i^^yy XimjZ^tsCt(rC^K^. y:rh 

^y^ iSe^SB^^ n r i -r ^ >^ ^ y'mimm(Dy 

y^i^^Bm^^mO. mMy:th:^y^^^B(0-^mil 

^mmm^^ i <fc o h:K^\.>fimxmfc^ct(tc^ dco 
^^(^cyt^m&^i^. cmwm^xmfc^ntcm^^ 
50 mmstLxyt^m<ct^w^tr^y:th:=^yi^i^ 



(4) 

5 

^B^trnm^. ^i^ti^/c. ±nE<Dy^ h^>>^*SB^H*2g 
m^x^^. 

[00 12] 

[0 0 13] {m\<omiymm^m\ (a) -si 

[0 0 14] ^Bjoc. 2A7m\.>\t:^'^Xjcy 
-To ccomi (a) (c^-rws. sia^i±^csio 

z mifrmimi. 5) Z^^^y h'<t'r^2:X7V>^y 

^ (/IJir^: 1) r^^. :7:t h ^ ^ISh^H^^. 
(^S i 1 is i O. 2^gB^n--=->^ariSllb/c 
1 9 9 T^fiJOxixi^ hPJ^i^X U^- 
XCD^3 3«(D 1 2 6 OHCC^^. JI|±^i:fi|5^<Di6 

Fabrication of submicrometre 3D periodic struct 30 
ures composed ofSi/SiQi ") (Dk>(O^W^^'h^ tii^X^ 

So 

[0015] C Oit^. :7 ^ N jr. ^^W^MCO^m^U 

»^bl^o C(D^'!>rj::;^^ymy * h^y ^^^^(fCiyiy 
^h4^^^f5L (SI (a) ) . VV^'^y ^-^CX^ 

[0016] ^i^K^^a-r-sui^x 



2001-281480 

6 

miiS.^Xict. [y>>::<V(Dyt\SSLmmmx^rj:{.^(DXBim 

is^-^^mmttjihfjK mi^>^^x$>ti{tmm^t uxm 
[0017] jzK^mmm^^at. vv>7. h>'^•^->^— s 

S i Ozm(Dm3L(0'pf^\.^mA^<i%sM'\^ . C(DS l O^l? 

»^Ut^ ^6tC«. CCDUv^X h-^S i 0^/^•^-> 
^vx^i Ur. HI (b ) Cc5j^T#tC. y ^Y:^^^ 

2 Mm. r^^- h^';'^*SSJ13(D^>^Xh^^•3^->SP^ 
<DiH^|5lt;2Mm<bt. F^^X^;;^>^tC<fcOglML/ 

[0018] c(Di»^, ae^coy v>>'m&^tlt-<^^ 

S i O^^Wf4tCOlir7T^C//c:?&5^ GaAsSS±<DA 
1 G a A s 3^W*4^. I n PgS±(73 I n G a A s 

[0 0 19] [||2<Dl|j!fef^gg] o^Jc, ^2 (a) - 

02 (c) Ki^-rota:. :^mmm2(o'mmmt\^x 

So 

[0 02 0] 112 (a) ^Cffs-tmt. m\xm^^fch<D 
tmm(D2d^%^\.>{t3A7ty^ h^':;^*SS]l^nT 
tr^::^y^m^y ^ V:^vi^m¥uXh^. m2 (b) 

(DJ:^^lRm^:t>h:'--A (F I B) MlM^m^^X ^ 
m2 (c) ^Cm-t^^t^') V 

sgi urstgrSc 0 1(c) ommtm&m^cumm 
x;^^tf^. c(Dm^misrhmmii^n^^^^ctt. fi 

[0 02 I] m3^J:Z/m4ict. C(0X'yU2^(0'} 'J 



(5) 

7 

[0022] t-^cC^^. @4CC*jl^r. U 

5 . 15 ^^Sm L r 2 ^ijO^^CDii^ . y tym'(^^ 1 

5 ^C^& 6 :^^X^r ^ C <L CC <fc 0 . ilii-r ^ U i^^ig 

mm^b ^^mmmt or. >>m'&m i 5 ^mimm 

[0 02 3] [mscommmm] (b) R^mb 
ic) ict. :^^m(Dm3<DmmjtmtLx<Dy ^ h:=.*> 

^m^mMmt. 1 o s i s«<7)±cc 205102 20 
m^2 unmmmmb. $6cc-e©±^c3cDs i 11^2 

MnS]^Bl//c:'^>xyN;&?IHiL. 3 © S i «gP^CCil 
&ftO. 5jLim. ^^Cf^PiO. e-'O. 8 /urr^igcoa^ 

^j^7c^i^«3;^7c;i»3e^jci^c:t^c<bccctD. mifrm-^^ 
2 ycTc^c i « 3 '^Xjummm^^m ^titcmmmK^m^ 30 

h^ y^^^B^^^::irt^^x^ymi&^m<Dy^ h 

^y ^m^Bmm^f&Lxi.^^. c<D0(Dt?d^«. Tffl«<5^ 
-y y Kfiictg^-r^oti2os i O2 nr^o. ±m^ 

[0 02 4] ccr, S5 (b) mymb (c) ^c^-r 

«CC. 3 <D h ^ ^,^H^/iCD-§B(D?L^®Jff ^7&5 1 40 

06 (a) *J<fcO'06 (b) CC^-To Wm^y ^ V^^v 



2001-281480 

8 

6 (b) ^mrm^. m^hfcm^^<o\^t>7.v\mmi^ 

xu^u^Bcox. m'^^^^^->tbxu>>:^h^m 
ho CCOViyXV^^^-^^M^^tLXm^^^hCt-h^ 

[002 5] ^m. %m^m&t urfflt^-s v\t. 

y 'jJl^^y^^U (PMMA) ^<D\yiy::^ hOct 

^ic. w^&^xwLmm:(on^^\.^i>(oiim^\^\.K ^ 
f^^^y^<o%mm&nmrc\t. S5 (a) ^c^-r^icc. 

[0 026] :^mmiit^^mmm^mM^n 
:$imn(omfmm<ommn(<c^^^x. ^mmmm^i^ 
jSIe^m ^nnhct\tmhipx;hha 

[0 02 7] 

mr^ctt^x^h. 

mm<ommmm 

m 1 ] ^mmm i (ommB^^^^-rmmmx^^. 

m2] ^mmm2(Dmmm.^m^mmmxhh^ 

[IS 4 ] 1 ^^um2(Dmmm(om^(07' 

^'^'<:^jZsm<o~m^^^mxhh. 

[05] *^B^CD03<D||}Sm^.^^T^^0r^>^. 
[06] *%?g(D^3<D*S6?^®^^T«®0r^^o 
[07] fif5R«^!l<!:br<Di®^ffi^?fiSS^^'r0-C$)^o 
[^f^CDSieg] 

1 5>y=i>s« 

2 Kfbi/';n>;i 

3 y :^V^'7 -J YM 

4 Ui^X hvXd? 

5 »J i^^^jgSS 

6 TfeiS 

7 Ui^X h 

8 h 



(6) 



^§8 2001-281480 




